Spectroscopic studies on free radical coalescing antioxidants and brain protein cystatin.
Cystatins are the inhibitors of thiol proteinases and are ubiquitously present in mammalian system. In brain, they put off unwanted proteolysis and are also involved in several neurodegenerative diseases. In the present study, it was demonstrated that photo-activated HOCl-induced modifications in brain cystatin leading to its inactivation and degradation due to hydroxyl radicals. It has been shown that oxidation of cystatin by ROS in vivo leads to oxidative modification which may direct the damage of this significant protein, as it is so well pronounced in vitro. The interplay between free radicals, antioxidants and co-factors is important in maintaining health, aging and age-related diseases. Body's endogenous antioxidant systems stabilize free radical-induced oxidative stress by the ingestion of exogenous antioxidants. If the generation of free radicals goes beyond the protective effect of antioxidants, this can cause oxidative damage which accumulates during the life cycle and has been implicated in aging and age-related diseases such as cardiovascular disease, cancer, neurodegenerative disorders and other chronic conditions. Activation of neutrophils in certain diseases (e.g., inflammatory conditions and atherosclerosis) results in the production of highly reactive species, such as OH• and the release of the enzyme myeloperoxidase. Stimulated monocytes and neutrophils generate hypochlorite (HOCl) via the release of the enzyme myeloperoxidase and hydrogen peroxide. Hypochlorous acid (HOCl) is a potent oxidant formed by myeloperoxidase that causes aggregation of many proteins and damage of proteins by reaction with amino-acid side-chains or backbone cleavage. Communicated by Ramaswamy H. Sarma.